ABSTRACT. We describe a new species of squeaker frog (Arthroleptis) from Mt. Manengouba in southwestern Cameroon. The new species is distinguished from other Cameroonian Arthroleptis by moderately larger body size; a darkened throat and posterior thigh, both with many white spots; and, in females, a fourth finger longer than the first and second fingers. This species corresponds to a Cameroonian taxon previously identified as Arthroleptis adolfifriederici but which has been long recognized as distinct. Multivariate morphometric analysis demonstrates that the new taxon is distinct from Arthroleptis variabilis, which occurs in the surrounding lowlands. Because of the general similarity of the new species to A. variabilis and its previous confusion with A. adolfifriederici, redescriptions of the latter two species are provided. This refinement of taxonomic knowledge will facilitate future study of cryptic or undescribed large Arthroleptis from western, central, and eastern Africa.
espèces. Ce raffinement de notre connaissance taxonomique facilitera les études futures portant sur les Arthroleptis larges, cryptiques ou non décrits, et en provenance d'Afrique de l'Ouest, de l'Est et Centrale.
Squeaker frogs (Arthroleptis sensu Frost, 2007) are distributed throughout much of sub-Saharan Africa. This genus occurs in two biodiversity hotspots deemed conservation priorities (Myers et al., 2000) and likely contains high levels of cryptic species diversity (e.g., Poynton, 2003b; Rö del and Bangoura, 2004) . The taxonomic history of Arthroleptis is characterized by long-standing disagreements between researchers about the status of both species and supraspecific taxa (e.g., Laurent, 1940 Laurent, , 1954 Laurent, , 1973 Perret, 1991; Poynton, 1976 Poynton, , 2003a Poynton and Broadley, 1985; Schmidt and Inger, 1959) . Typically, these disagreements focus on the smallest species, which previously were placed in Schoutedenella but now are included within Arthroleptis (Frost et al., 2006 ; see also Blackburn, 2008a) . One large species that has caused significant taxonomic confusion is Arthroleptis adolfifriederici Nieden 1911 ''1910 ,'' which was originally described on the basis of two specimens from the mountains of Rwanda. Shortly thereafter, Nieden (1913) assigned specimens from northeastern Tanzania to A. adolfifriederici, and Noble (1924) stated that this species occurs from ''Cameroon eastward to the Lake Region.'' It is unclear, however, on what basis Noble's (1924) range was established. Over the past century, A. adolfifriederici has been claimed to occur in Cameroon at the western extent of its distribution (e.g., Noble, 1924; Perret, 1966) to the Eastern Arc Mountains of Tanzania and Kenya at its eastern extent (e.g., Barbour and Loveridge, 1928; Channing and Howell, 2006; Loveridge, 1942 Loveridge, , 1957 . Specimens from Cameroon have long been recognized as distinct from A. adolfifriederici; however, this taxon has remained undescribed (e.g., Amiet, 1987; Frost, 1985 Frost, , 2007 Gartshore, 1986; Global Amphibian Assessment, 2006; Herrmann et al., 2005) . Tanzanian populations previously assigned to A. adolfifriederici correspond to several currently recognized taxa, including Arthroleptis affinis Ahl, 1939 ''1938 ,'' Arthroleptis tanneri Grandison, 1983 , and possibly Arthroleptis leleupi SkeltonBourgeois, 1961 (Grandison, 1983; Poynton, 2003b; Poynton and Loader, 2008) , and it is unlikely that A. adolfifriederici occurs in eastern Tanzania (e.g., Poynton and Loader, 2008) .
During recent fieldwork on Mt. Manengouba in southwestern Cameroon, specimens of an undescribed Arthroleptis species were found. These specimens are distinct from all other described Cameroonian species. The similarity between these specimens and Perret's (1966) description of A. adolfifriederici from near Nkongsamba, approximately 10 km southeast of Mt. Manengouba, initiated this study, which describes these specimens as a new species.
MATERIALS AND METHODS
Specimens were collected during visual encounter surveys on Mt. Manengouba in the Republic of Cameroon (Fig. 1 ). Surveys were conducted in and near the village of Nsoung, as well as near Moabi and Ebonemin and in forests near the summit. Animals were euthanatized in an aqueous solution of chloretone following standard collections procedures (Simmons, 2002) . Liver tissue samples were preserved in 95% ethanol; remaining voucher specimens were preserved overnight in 10% neutral buffered formalin before storage in 70% ethanol. Type material was examined of all species discussed, except those of Arthroleptis stenodactylus Pfeffer, 1893, which were destroyed during World War II (Frost, 2007) . All measurements (6 0.1 mm) were taken with digital calipers and a dissecting microscope. Limb measurements were taken on the right side. Measurements follow Blackburn (2005) , which is a modification of Matsui (1984) . Images of preserved specimens were taken with a JVC 3-CCD digital camera mounted on a dissecting microscope with AutoMontage Pro 5.0 (Synoptics). Museum abbreviations follow Leviton et al. (1985) , with the addition of Museums of Malawi, Blantyre (MMB).
To determine whether the new taxon differs morphologically from the superficially similar Arthroleptis variabilis, a multivariate analysis based on the type specimens was used for ordination. Twenty-seven adult specimens (including three syntypes) of A. variabilis were measured (Appendix 1). Because few male specimens have been collected of the new species, this analysis is restricted to female A. variabilis. Females were identified by large body size, the presence of ova (visible either in dissection or through the skin), the lack of male secondary sexual characters typical of the genus, or a combination of factors (Blackburn, in press). All data were natural logtransformed before analyses were conducted by R 2.7.1 for Mac OS X (The R Foundation for Statistical Computing, http://www. R-project.org). A multivariate ordination technique, principal component analysis (PCA) , was used to analyze patterns of variation and covariation within the measurement data. The covariance matrix, rather than a correlation matrix, was used, and all component axes were scaled to be equal to their eigenvalues. Those components ac- Diagnosis. A medium-sized Arthroleptis that is very similar to A. variabilis but readily distinguished from that species by lacking a midline gular stripe (Fig. 2 ) and by having a relatively longer snout and, in females, a fourth finger that is longer than the first and second fingers (see Variation section). In addition, the posterior surface of the thigh of A. perreti is dark gray with many small white spots (Fig. 3) , whereas in A. variabilis, the posterior surface of the thigh exhibits poorly defined light mottling on a dark-brown or -gray background. Maximum body size in A. perreti (44.7 mm SVL, ZMB 71491) is larger than that of other described species of Cameroonian Arthroleptis, including A. variabilis (37.8 mm SVL; Blackburn, 2008a) ; mean male SVL of A. perreti is 29.5 mm (n 5 3; 6 1.8), whereas mean female SVL is 37.5 mm (n 5 25; 6 4.3). Arthroleptis perreti differs in the following ways from other medium to large Arthroleptis (maximum SVL . 35 mm): from A. adolfifriederici by less granular skin, more extensive pigmentation on throat, and less globular inner metatarsal tubercle; from A. affinis by lacking supernumerary tubercles on the feet; from Arthroleptis francei and A. stenodactylus by tibiofibula length greater than 50% SVL; from Arthroleptis krokosua by lighter pigmentation on throat and vent, lacking large well-defined black spots on the lateral surface of the body, and by a fourth finger that is longer than the first and second fingers; from A. stenodactylus by an inner metatarsal tubercle length less than 80% of first toe length; from Arthroleptis nikeae by much smaller adult body size (. 50 mm SVL in A. nikeae); from A. tanneri by a relatively narrower head; from A. variabilis by lacking a white stripe on the midline of throat; and from both A. stenodactylus and A. variabilis by having a relatively smaller and more globose inner metatarsal tubercle.
Description of Holotype. Medium-sized (37.4 mm SVL), moderately robust female with slender limbs (Figs. 2A, 3; Online Table 1) ; head somewhat broad, head length 79% head width; snout projecting approximately 1 mm beyond lower jaw; rostral tip rounded in dorsal view, blunt and only slightly curving posteroventrally in lateral view; eyes barely project beyond eyelids in dorsal view; eyes placed well medial of, and not projecting laterally beyond, margins of head; eyes flush with dorsal margin of head in lateral view; eye diameter approximately equal to interorbital distance; pupil round to slightly horizontally elliptical in preservative; loreal region weakly concave; naris small, rounded, facing laterally, and barely visible in dorsal view; canthus rostralis short, indistinct, rounded; eye diameter 1.5 times eye-narial distance; eye diameter 2.1 times distance from naris to rostral tip; internarial region flat; internarial distance 90% interorbital distance; tympanum distinctly ovoid, height slightly less than half the diameter of eye; tympanic annulus poorly defined; supratympanic fold absent; tongue very broad, heart-shaped, covered with many small pustules; anterior attachment of tongue narrow; posterior notch of tongue approximately one fourth anteroposterior length of tongue; prominent, flat, flap-like median papilla on dorsal tongue surface near anterior attachment; choana hidden by maxillary shelf in ventral view; premaxillary and maxillary teeth present, but hidden by lips; vomerine teeth absent.
Skin of limbs, dorsal surface of head and body, and ventral head smooth (more tuberculate in life; Fig. 2) ; skin of lateral body glandular, becoming more indistinct on ventral surface; median skin raphe prominent in life (Fig. 2 ), but very indistinct in preservative; cloacal region weakly glandular.
Limbs and digits well developed but slender; digits of both manus and pes slender; relative length of fingers: III . IV . II $ I; fingertips rounded, slightly swollen, approximately same width as rest of finger; finger with rounded, prominent, globular, single subarticular tubercles; palmar and metacarpal tubercles present but weakly developed and barely projecting from surface of hand; webbing between manual digits absent; thigh length 93% of crus length; relative length of toes: IV . III . V . II . I; toe tips pointed and slightly expanded to approximately same width as interphalangeal regions; toes with prominent, single, elongate, and slightly conical subarticular tubercles; webbing between pedal digits absent; prominent flange-like inner metatarsal tubercle, length 72% of first toe length.
Measurements. See Online Coloration of Holotype (in Alcohol). Dorsal ground color silvery brown with small, weakly defined gray and well-defined darkbrown spots (Fig. 3) ; iris dark brown with pale cream pupil; snout silvery gray to dark brown near rostral tip; loreal and suborbital regions nearly solid medium to dark brown becoming lighter and slightly broken posterior to eye; interorbital bar medium brown but broken and poorly delimited from other brown spots on posterodorsal surface of head; dark-brown supratympanic band extending from posterodorsal margin of orbit, slightly continuous with dark mask of suborbital region, extending posteroventrally and terminating anterior to and just dorsal of arm; tympanum translucent, with silver flecks, and darkened dorsally becoming confluent with supratympanic band; dorsal surface of arms silvery gray grading into dark brown on forearm and wrist; single, broken dark-brown band on forearm; dorsal surface of hands mottled gray and brown with large cream-colored spots on second and first fingers; ultimate interphalangeal joint of all fingers unpigmented and cream in color; posterior to skull, two dark-brown, highly broken chevrons with apices directed anteriorly, separated by light gray-brown region approximately 3.8 mm in anteroposterior length; highly broken, dark-brown band at lateral margin of dorsum extending from just above arm along lateral surface toward inguinal region before becoming indistinct; lateral surface of body with many small medium-and dark-brown spots and base color much lighter than dorsum grading into creamy white of ventral surface; dorsal surface of hind limbs grayish brown; very indistinct, broken, dark-brown band on dorsal surface of thigh; posterior surface of thigh dark brown with prominent large white spots (Fig. 3A) ; crus with two prominent transverse dark-brown stripes; feet mottled gray and brown with poorly defined medium-brown spot on lateral margin of foot at base of metatarsal V; base color of dorsal foot silvery and creamy with many small brown well-defined melanocytes; general trend of lighter and less pigmentation from lateral to medial toes; dorsal surface of toe tips dark brown; ultimate phalangeal joints of toes I-III unpigmented and creamy; ultimate phalangeal joints of toes IV-V lighter in pigmentation than surrounding skin; dark-brown triangle with apex directed dorsally centered on cloaca.
Lateral margin of lower jaw dark brown with small white spots at regular intervals; throat brown with distinct white spots (Fig. 3B) ; posterior throat, just anterior to clavicles and laterally bordering omosternum, darker than rest of throat; medial surfaces of arm and forearm unpigmented and creamy; ventral surface of forearm very dark brown with several prominent white spots; ventral surface of hand and fingers brown; palmar, metacarpal, and subarticular tubercles unpigmented; ventral fingertips lighter in color than rest of finger; brown pigmentation of throat broken into mottling over pectoral girdle extending ventrally as diffuse brown pigmentation with large, poorly defined white spots; venter and ventral thigh both cream colored with few scattered brown melanocytes; ventral surface of crus mottled brown and cream; plantar surface homogeneous dark brown; subarticular tubercles on toes and inner metatarsal tubercle lighter brown, tending to gray, than surrounding skin but not unpigmented.
Coloration in Life. Based on D. C. Blackburn's field notes and photographs (Fig. 2) . Dorsal coloration ranging from dark gray with brown markings (MCZ A-137980) to brown with red tones (MCZ A-137978; Fig. 2A) ; darker markings on dorsal and lateral surfaces ranging from light to dark brown and even black; lighter markings on lateral surface ranging from white to gray; ventral surface of throat generally gray with faint creamy yellow tones; venter with more pronounced creamy yellow tones; bright yellow splotches in inguinal region (Fig. 2B) .
Variation. Meristic variation is documented in Online Table 1 . The median papilla of the tongue is more conical in MCZ A-137980. Sexual dimorphism in A. perreti is similar to that of other species of Arthroleptis (Blackburn, in press) and includes larger body size in females and the presence of an elongate third finger and both digital and inguinal spines in males. In male A. perreti (e.g., ZMB 71472 and 71474), small spines line the medial surface of both the second (MDII) and third (MDIII) fingers. The number of digital spines is comparable between the male paratypes (ZMB 71472, MDII right-6, left-8, MDIII right-17, left-18; ZMB 71474, MDII right-13, left-12, MDIII right-18, left-20) . In the one larger male paratype (ZMB 71474), pronounced white spines are found in the inguinal region and extend both forward along the lateral surface of the body and dorsally onto the posterior dorsal surface of the body and the proximal dorsal surface of the hind limbs. Unlike females, the fourth finger of males of A. perreti is similar in length to that of the first and second fingers.
Habitat and Range. All specimens were collected in montane forest during the day (1000-1400 h) when they were active in moist leaf litter. The type series comes from high elevations (1,400-2,200 m elevation) on Mt. Manengouba (Fig. 1) . Populations of A. perreti might also occur on several other nearby mountains, including Mt. Nlonako, Mt. Kupe, and in the Rumphi Hills (Gartshore, 1986; Herrmann et al., 2005; Lawson, 1993; Perret, 1966) . However, specimens studied by Lawson (1993) and Herrmann et al. (2005) do not correspond to A. perreti and represent A. variabilis (i.e., Lawson, 1993) or possibly another undescribed species (i.e., Herrmann et al., 2005) . Even if present at these other localities, A. perreti would still have an extent of occurrence less than 20,000 km 2 .
Conservation. Given the small number of possible localities, extent of occurrence (presumably , 20,000 km 2 ), and that both the extent and quality of forest habitats on Mt. Manengouba, and probably other nearby mountains, are declining (Gartshore, 1986; Global Amphibian Assessment, 2006; Gonwouo et al., 2006; Stuart, 1984) , A. perreti should be considered Vulnerable according to IUCN (2001) criteria.
Etymology. This species is named in honor of Dr. Jean-Luc Perret who provided preliminary, but accurate, comments on this new species more than 40 years ago (Perret, 1966) .
Morphological Comparison with Arthroleptis variabilis. As indicated in previous literature (Perret, 1966) , this species is extremely similar to A. variabilis yet lacks the prominent white gular stripe. These species appear to be osteologically indistinguishable on the basis of radiographic analysis (Blackburn, unpublished data) . PCA indicates that several morphological characters differentiate A. perreti from A. variabilis (Fig. 4) . The first principal component axis (PC1) accounts for the majority (52.7%) of the variance in the data and is taken as a general measurement of body size (Table 1) ; A. perreti and A. variabilis are not differentiated along PC1. The second principal components axis (PC2) accounts for 19.4% of the variance and plots of PC2 scores reveal that A. perreti and A. variabilis are differentiable along this axis (Fig. 4) . Plots of PC3 scores do not reveal differences between these two species. PC2 loads most strongly, and positively, on inner metatarsal tubercle length, eye diameter, and tympanum height ( Table 1 ). The strongest negative loadings for PC2 are on snout length, fourth finger length, and fifth toe length. Because PC2 scores for A. perreti are lower than all but one specimen of A. variabilis, these results together indicate that the length of the inner metatarsal tubercle, eye diameter, and tympanum height are relatively greater in A. variabilis and that the snout, fourth finger, and fifth toe are relatively longer in A. perreti. Following this PCA, visual inspection of the specimens indicated that only relative fourth finger length is a reliable diagnostic without actually taking measurements.
REDESCRIPTIONS
Arthroleptis perreti has been previously confused with A. adolfifriederici (e.g., Amiet, 1975; Gartshore, 1986; Herrmann et al., 2005; Lawson, 1993; Perret, 1966; Plath et al., 2004) . Although the features given by Perret (1966) are sufficient to distinguish A. perreti from both A. adolfifriederici and A. variabilis, this species remained undescribed for more than 40 years. This is likely due, at least in part, to the general inadequacy of the original descriptions of A. adolfifriederici and A. variabilis. Furthermore, recent studies describing new species of large Arthroleptis from the Eastern Arc Mountains have had to rely on only a single specimen of A. adolfifriederici from near the type locality for this species (Poynton, 2003b; Poynton and Loader, 2008 Diagnosis. A medium-large Arthroleptis characterized by long, slender hind limbs, a fourth finger as long as or much longer than the first and second fingers, and generally glandular skin. Arthroleptis adolfifriederici differs in the following ways from other medium to large Arthroleptis (maximum SVL . 35 mm): from A. affinis by a less prominent and less round tympanum and by lacking supernumerary tubercles on the feet; from A. francei and A. stenodactylus by crus length much greater than 50% SVL; from A. krokosua by lighter pigmentation on throat and vent and lacking large well-defined black spots on the lateral surface of the body; from A. perreti by a more globose inner metatarsal tubercle, more grandular skin, and less pigmentation on throat; from A. nikeae by smaller adult body size (. 50 mm in A. nikeae); from A. stenodactylus by an inner metatarsal tubercle length less than 80% first toe length; from A. tanneri by a relatively narrower head; from A. variabilis by lacking a white stripe on the midline of throat; from both A. stenodactylus and A. variabilis by having a globose inner metatarsal tubercle. Description. Based on syntype ZMB 21787: large (42.0 mm SVL), moderately robust female with long, slender limbs (Table 2) ; dissected and missing left forelimb beyond distal two thirds of humerus; head somewhat broad; head length 79% head width; head width 35% SVL; snout projecting approximately 1 mm beyond lower jaw; rostral tip rounded in dorsal view, blunt and essentially straight in lateral view; eyes projecting beyond eyelids in dorsal view, such that pupil just visible; eyes close to but not projecting beyond lateral margins of head; eyes projecting well above dorsal surface of head in lateral view; eye diameter approximately equal to interorbital distance; pupil horizontally elliptical in preservative; loreal region essentially flat; naris large, rounded, facing laterally, and obvious from above; distinct triangular papilla at ventral narial rim; canthus rostralis very indistinct and rounded; eye diameter 1.5 times eye-narial distance; eye diameter 2.9 times distance from naris to rostral tip; internarial region flat; internarial distance 91% interorbital distance; tympanum distinct, round, and tending toward ovoid, height just less than half diameter of eye; tympanic annulus poorly defined; supratympanic fold absent; tongue lozenge-shaped, width approximately half of head width; tongue covered with many small pustules, posterior notch approximately one eighth anteroposterior length of tongue; anterior attachment of tongue narrow; prominent, flat, flap-like median papilla on dorsal anterior tongue surface; choana visible behind maxillary shelf in ventral view; premaxillary and maxillary teeth present, but hidden by lips; vomerine teeth absent.
Skin of dorsal surface of head and body very weakly tuberculate; skin of fore and hind limbs smooth; skin of lateral body glandular, becoming more distinct extending onto ventrolateral surface; ventral surface weakly glandular and somewhat wrinkled; median skin raphe indistinct in preservative; cloacal region very glandular.
Limbs and digits well developed; digits of manus slightly robust and of pes more slender; relative length of fingers: III . IV . II . I; fingertips rounded, slightly swollen, approximately same width as rest of finger; finger with rounded, prominent, globular, single subarticular tubercles; palmar and metacarpal tubercles present but very weakly developed and barely projecting from surface of hand; webbing on manual digits absent; hind limbs long and slender; thigh length 91% of crus length; relative length of toes: IV . III . V . II . I; toe tips swollen but damaged from past dehydration; toes with prominent, single, rounded, and globular subarticular tubercles; webbing between pedal digits absent; prominent rounded and ovoid inner metatarsal tubercle, length 61% of first toe length.
Measurements. Table 2 . Coloration in Alcohol. Little of the original pigmentation is preserved on ZMB 217897, the skin of which is mostly transparent, and FMNH 73836. This description of coloration is a summary based on all of the reference specimens. Dorsal base color light to medium brown with small dark-brown spots (Fig. 5A) ; iris dark gray with white pupil; snout lighter brown than interorbital bar but grading to dark brown near rostral tip; loreal and suborbital regions light brown; dark-brown supratympanic band extending from posterodorsal margin of orbit, extending posteroventrally and terminating just posterior to the ventral tympanum margin; tympanum translucent and light brown; dorsal surface of arms light brown to tan; single, somewhat broken brown band on forearm; dorsal surface of hands mottled light and dark brown; interorbital bar medium to dark brown; posterior to skull, two dark-brown, highly fragmented chevrons (e.g., MCZ A-14696) with apices directed anteriorly, separated by light-brown region; scattered medium-to dark-brown small spots on dorsal and lateral surfaces of body; lateral surface of body with many small medium-and dark-brown spots and base color much lighter than dorsum; dorsal surface of hind limbs light brown with medium-to darkbrown mottling; crus with two variably developed transverse brown stripes.
Throat very light brown with scattered medium-brown spots especially concentrated at margins of lower jaw (Fig. 5B) ; venter mostly very light brown with few to no dark spots; medial surfaces of arm and forearm unpigmented and creamy; ventral surface of fore limbs very light brown; palmar, metacarpal, and subarticular tubercles generally less pigmented than surrounding skin; ventral surface of thigh very light brown, with essentially no markings; ventral surface of crus very light brown to weakly mottled with light to medium brown; plantar surface light to medium brown.
Variation. Measurement variation is documented in Table 2 .
Habitat and Range. Specimens similar to the type specimens have been collected in mountainous areas to the north and east of Lake Kivu in the Democratic Republic of Congo, Rwanda, and southwestern Uganda (Drewes and Vindum, 1994; Nieden, 1911 Nieden, , 1913 . We have not examined, nor found explicit reference to, specimens from Burundi, although it has been reported as occurring there (Channing and Howell, 2006; Global Amphibian Assessment, 2006) . Specimens examined from Tanzania, Malawi, and Kenya previously referred to as A. adolfifriederici invariably represent different species (see Remarks section).
Remarks. Nieden (1913) referred Tanzanian specimens from Tanga and Amani to A. adolfifriederici. Given that the material later used by Ahl (1939) to describe A. affinis is a single large specimen collected by S. G. Awerinzew in Amani, it seems likely that Nieden (1913) had examined the same specimen but referred it to A. adolfifriederici. Following Nieden's (1913) precedent, Barbour and Loveridge (1928) assigned many specimens from eastern Tanzania to A. adolfifriederici and Loveridge (1942 Loveridge ( , 1957 later recognized A. affinis as a junior synonym of A. adolfifriederici. These records extend the range of A. adolfifriederici throughout much of the Eastern Arc Mountains. Later authors recognized A. adolfifriederici and A. affinis as two distinct species (e.g., Channing and Howell, 2006; Grandison, 1983; Poynton, 2003b; Skelton-Bourgeois, 1961) , but records of A. adolfifriederici from throughout the Eastern Arc Mountains continue to be reported (e.g., Channing and Howell, 2006) . Examination of MCZ specimens from Tanzania and Kenya that were assigned to A. adolfifriederici (Barbour and Loveridge, 1928; Loveridge, 1942) indicates that these should be referred to A. affinis, A. stenodactylus, A. tanneri, and possibly a large undescribed species from southwestern Tan-zania (Blackburn, unpublished data; see Material Examined section) . One of these specimens (MCZ A-13166) was designated a paratype of A. tanneri by Grandison (1983) . In their recent study of morphological variation in populations of A. affinis from throughout much of the Eastern Arc Mountains, Poynton and Loader (2008) were unable to identify any large Arthroleptis from eastern Tanzania as morphologically similar to the type specimen of A. adolfifriederici that they examined (ZMB 21787).
Etymology. Based on the ''stately form'' of this species (Nieden, 1913) , it was named in honor of German explorer Adolf Friedrich, Duke of Mecklenburg, who led an expedition in the mountains of Central Africa from 1907 to 1908.
Arthroleptis variabilis Matschie, 1893
Variable Squeaker Frog Figure 6 Diagnosis. A medium-sized Arthroleptis characterized by a dark-gray throat that is bisected by a prominent, white gular stripe (Fig. 6B ) and a fourth finger that is approximately the same length as or shorter than the first and second fingers. This species differs from nearly all other similarly sized or larger Arthroleptis by the presence of the white gular stripe (incipient in A. nikeae); this stripe can be obscured in A. variabilis males with darkened throats. Arthroleptis variabilis differs in the following ways from other medium to large Arthroleptis (maximum SVL . 35 mm): from A. affinis by lacking supernumerary tubercles on the feet; from A. francei and A. stenodactylus by crus length much greater than 50% SVL; from A. nikeae by smaller adult body size (. 50 mm SVL in A. nikeae); from A. krokosua by smaller body size and generally lacking large well-defined black spots on the lateral surface of the body; from A. perreti by relatively shorter snout and fourth finger and by lacking the distinctive pattern of many white spots on the darkened posterior thigh; from A. stenodactylus by an inner metatarsal tubercle length usually less than 80% first toe length; from A. tanneri by a relatively narrower head.
Description. Medium-sized, robust species with moderately robust limbs ( Fig. 6 ; Table 3); mean male SVL 31.1 mm (n 5 4; 6 3.1), mean female SVL 33.1 mm (n 5 27; 6 3.0); head somewhat broad; head length 80-85% head width; head width 38-45% SVL; posterior margin of head not always distinct from body; snout projecting less than 1 mm beyond lower jaw; rostral tip rounded in dorsal and lateral views; in dorsal view, eyes projecting beyond eyelids such that pupil just visible; eyes close to or just projecting beyond lateral margins of head; eyes projecting slightly or well above dorsal surface of head in lateral view; eye diameter just larger than interorbital distance; pupil rounded to horizontally elliptical in preservative; loreal region ranging from flat to slightly concave; naris small and rounded, directed laterally, but visible from above; distinct small, triangular papilla at ventral narial rim; canthus rostralis indistinct, rounded; eye diameter 1.8-2.3 times eyenarial distance; eye diameter 1.2-1.5 times distance from naris to rostral tip; internarial region slightly convex; internarial distance 85-92% interorbital distance; tympanum distinct, ovoid, height ranging from 40-50% diameter of eye; tympanic annulus usually poorly defined; supratympanic fold absent; tongue broad and heart shaped, width approximately half of head width; tongue covered with many small pustules, posterior notch ranging from very shallow to less than one fifth of anteroposterior length of tongue; anterior attachment of tongue narrow; prominent, conical, median papilla on dorsal anterior tongue surface; choana hidden by maxillary shelf in ventral view; premaxillary and maxillary teeth present, but hidden by lips; vomerine teeth absent. Skin of dorsal surface of head and body smooth, sometimes weakly granular posteriorly; skin of fore and hind limbs smooth; skin of lateral body glandular; most of ventral surface very smooth, but tending toward glandular posteriorly; median skin raphe ranging from indistinct to indiscernible in preservation; smooth skin surrounding cloacal region.
Limbs and digits well developed; relative length of fingers: III . I < II . IV; fingertips rounded and often very swollen but not expanded; finger with rounded, prominent, globular, single subarticular tubercles; palmar and metacarpal tubercles ranging from weakly developed (mostly in old preserved material) to very prominent and projecting from surface of hand; webbing on manual digits absent; thigh length ranges from 78 to 102% of crus length (90-98% thigh length in majority of specimens); relative length of toes: IV . III . V . II . I; toe tips slightly expanded to just greater than width of toe at interphalangeal joints; toes with prominent, single, rounded, and globular subarticular tubercles; webbing between pedal digits absent; very prominent, flange-like inner metatarsal tubercle, length ranging from 55 to 120% of first toe length.
Measurements. Table 3 . Coloration in Alcohol. This species exhibits a remarkable diversity of coloration and patterns that was first noted long ago (e.g., Andersson, 1905; Matschie, 1893; Noble, 1924) . The following description of coloration is a summary based on the reference specimens, but it is premature to consider it exhaustive.
Base color of dorsal and lateral body, and limbs, grayish brown to brownish gray (Fig. 6A) ; iris dark gray or black with white or creamy pupil; usually solid interorbital bar medium to dark brown; snout usually uniformly lighter than interorbital bar and typically similar to remaining dorsum; loreal and suborbital regions uniformly darker than dorsal surfaces; variably present dark band extending from ventral eye to lip of upper jaw, with loreal region much lighter; prominent dark-brown or black supratympanic band extending from posterodorsal margin of orbit, extending posteroventrally and terminating posterior to tympanum or even extending posterior to arm; tympanum translucent and typically lighter than supratympanic band; dorsal markings similar coloration as dorsal base coloration but shades darker; some specimens with scattered small light spots; usually two fairly complete dark-brown bands on forearm; dorsal surface of hands mottled light and dark brown or gray; variably present color morph in which all lateral surfaces distinctly darker and different color than dorsal surfaces, with sharp boundary between regions; variably present, usually continuous, white vertebral line extending from snout tip to vent; other dorsal markings, if present, usually comprising dark triangle between eyes (apex directed posteriorly) often, but not necessarily, confluent with broad circular, elliptical, or diamond-shaped dark middorsal marking located over suprascapulars; mid-dorsal marking often, but not necessarily, confluent with circular or elliptical dark posterior dorsal marking, located over sacrum, poorly defined along most posterior margins; dorsal markings sometimes discontinuous or reduced to poorly defined or even paired blotches symmetrical across midline; lateral body with scattered well-defined dark-brown spots and, in some cases, small, less defined light spots; hind limbs fairly uniform in coloration and pattern; thigh usually with two dark transverse stripes; dorsal and posterior thigh fairly uniform in coloration and pattern; crus with two, sometimes three, pronounced transverse brown stripes; dark spot on lateral margin of foot at base of metatarsal V; dark region covering cloaca, well defined dorsally and extending onto and becoming less distinct on posterior thigh.
Throat light to dark gray with very small, irregularly placed light spots (Fig. 6B) ; light spots at jaw margin very irregularly placed; well-defined, usually continuous, white stripe extending from rostral tip along throat midline to level of pectoral girdle; posterior to pectoral girdle pattern becomes dominated by large light spots with dark pigmentation becoming lighter and more diffuse posteriorly; posterior venter mostly white or very light gray with no markings; medial surfaces of arm and forearm white, creamy, or light gray; dark ventral surface of forearm; palmar surface and fingers light to dark gray; palmar, metacarpal, and subarticular tubercles unpigmented; ventral fingertips lighter in color than rest of finger; venter and ventral thigh both cream colored with few scattered brown melanocytes; lightcreamy or light-gray ventral surface of thigh with few markings; ventral surface of crus mottled dark gray and cream; plantar surface homogeneous dark gray or black; subarticular tubercles on toes and inner metatarsal tubercle lighter shades than surrounding skin.
Coloration in Life. Based on D. C. Blackburn's field notes and photographs. Dorsal base coloration black, dark gray, dark, light, and ruddy brown, red, or olive green; markings on dorsal and lateral surfaces ranging from tan, orange, light or dark brown, and even black; mid-vertebral stripe, when present, ranging from gray to orange; lighter markings on lateral surface ranging from white to gray; ventral surface of throat generally dark gray to black with white or creamy stripe along midline; venter white or gray with light-to dark-gray spots; inguinal region ranging from pale yellow to orangey red.
Variation. Measurement variation is documented in Table 3 . No relationship is obvious between the great diversity of dorsal fourth finger shorter than the first and second fingers . However, morphological and molecular data indicate that these taxa are neither conspecific nor sister taxa (Blackburn, unpublished data; Ernst et al., 2008) . The many taxonomic problems of Arthroleptis from western Africa are detailed by Rö del and Bangoura (2004) .
Etymology. The name derives from the Latin word varius meaning different, and in the adjectival form variabilis, changeable, presumably in recognition of the wide range of coloration and pattern exhibited by this species.
DISCUSSION
Differences between A. perreti and A. variabilis documented in this study are similar to those found by Perret (1966) . In general, he found A. variabilis to be more robust and to have a relatively shorter snout, relatively shorter crus, relatively larger inner metatarsal tubercle, a prominent white stripe on the midline of the throat, and gray or brown coloration on the posterior surface of the thigh. Arthroleptis adolfifriederici, as described by Perret (1966) , lacks the white stripe on the throat and has a posterior thigh that is brown with light spots. Perret's (1966) description agrees with A. perreti as described here. Although superficially similar, A. perreti and A. variabilis are morphologically distinct. Molecular phylogenetic data indicates that, while closely related, these two species are not sister taxa (see Arthroleptis sp. nov. 1 in Blackburn, 2008a) . Guided by the description and redescriptions presented here, future studies should focus on determining or re-evaluating the presence of A. perreti at other montane localities in Cameroon.
The past four decades have witnessed a dramatic increase in the described amphibian diversity in Cameroon and neighboring
